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Even more ridiculous than our lack of caution in regard 
to the sun is the notion that a tanned skin is healthy, 
glamorous, sexy, and an indication of prosperity... 
Every hour, someone in the U.S. dies of malignant 
melanoma...Even though the threat of skin cancer from 
exposure to the sun is far greater than the threat of 
AIDS, we continue to plod along under the hot sun like 
a herd of sunburned cows headed for the slaughterhouse 
(Stokes, 1987, as cited in Miller, Ashton, McHoskey, & 
Gimbel).
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Abstract
Armstrong, Lori L., February 1997
Changing Attitudes About Suntans: The Effects of Persuasive
Communication on Perceptions of Healthiness and 
Attractiveness
Director: D. Balfour Jeffrey, Ph.D.
The predominant risk factor for skin cancer is Behavioral in 
nature: excessive exposure to UV radiation. Cultural attitudes about 
healthiness and attractiveness appear to be motivating factors in 
suntanning behavior. The purpose of the present study was to change 
attitudes about suntanning through the use of persuasive communication 
(a professionally produce videotape on the risks of sun exposure) that 
utilized both health-based and appearance-based messages. It was 
hypothesized that this communication would cause subjects to choose 
slides of models with lower levels of suntans as both more healthy and 
attractive than models with darker levels of suntans. A total of 87 
male and female subjects (college students) were randomly assigned to 
either the control or experimental conditions. Experimental subjects 
first watched the 15 minute video, then viewed 48 pairs of slides for 5 
seconds each. After each pair of slides was shown, subjects were asked 
to make two independent decisions and indicate on a worksheet which of 
the two models they found to be more attractive and more healthy.
Control subjects received the reverse order of presentation, viewing the 
slides first and the video second. The results of a repeated measures 
analysis of variance are as follows: In regard to "healthiness”,
experimental subjects generally preferred slides of lighter tanned 
models compared to controls. However, female subjects indicated that 
darker male models appeared healthier. By both the experimental and 
control groups, male models were judged to look more healthy and 
attractive with a darker level of tan than were female models. For 
"healthiness" and "attractiveness" each, models with darker tans in 
bathing suit attire were given higher ratings by both groups than were 
models in casual clothing. This suggests that the videotape was 
effective in changing attitudes of healthiness but not attractiveness. 
There also appears to be a dichotomy between male and female models, 
with male models receiving higher approval for darker tans in regard to 
"healthiness" and "attractiveness". In addition, darker models wearing 
bathing suit attire were thought to be more healthy and attractive than 
models wearing casual clothing, pointing to attire-related levels of 
suntans. Future research in this area needs to address these issues and 
then determine if the noted attitude changes can then translate into 
behavioral change. Due to the high and increasing incidence of skin 
cancer, this research would benefit many.
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Chapter 1 
Introduction
Overview
Behaviors which expose the skin to UV radiation are the 
most prevalent risks for all three types of skin cancer, the 
most common form of the disease and one of the most 
preventable. A great deal of research has implicated 
cultural attitudes of health and attractiveness to be strong 
motivators for suntanning behavior. However, as these 
attitudes are the antithesis of past norms, it may be 
possible to change them.
The young seem most susceptible to cultural pressures 
of many types, and suntanning is no exception. Rates for 
suntanning by younger persons are vastly higher than for 
those older than college-age. However, since skin cancer 
often takes years to develop, its dangers seem easily 
ignored by this group. Research has shown that appearance- 
based interventions may be more salient to young adults than 
those that are health-based. In addition, persuasive 
messages that incorporate emotional content have proven more 
effective than those of purely informational composition.
The goal of the current study is examine a potential 
method for removing a major barrier to skin protection - the 
perception of suntans as healthy and attractive. To provide 
an understanding of skin cancer, a review of the literature 
on the risks of sun exposure is included. Following that.
connections between suntanning, health, and attractiveness 
will be made and the role of attitude in behavior change 
will be examined. Finally, the utilization of interventions 
in attitude change will be explored.
Skin Cancer Overview
Tvpes of Skin Cancer
There are three major forms of skin cancer - basal, 
squamous, and melanoma. Basal cell carcinoma is the most 
common type and appears as a raised, pearl-like nodule that 
can crust and bleed. It usually remains unchanged for years 
or grows very slowly, rarely spreading to distant sites.
When metastatic disease does occur, the cancer usually 
spreads to the local lymph nodes; less often it reaches the 
lungs and the liver. Once metastasis has been diagnosed, 
survival is usually less than one year. Twenty percent of 
people with a single basal cell cancer will develop a second 
one at another site within a year. If there are two basal 
cell cancers, there is a 40 percent chance of developing a 
new one within one year (Slater-Freedberg & Arndt, 1991).
Squamous cell carcinoma, the second most common skin 
cancer, looks like a raised red or pink nodule with 
ulceration in the center. It has a higher rate of 
metastatic disease (3 percent) than basal cell (0.01 
percent) and spreads via the lymph system, sometimes 
involving bone, the liver, and the brain (Slater-Freedberg & 
Arndt, 1991).
Current treatments for these two forms of skin cancer 
include: curettage with or without electrodesication,
cryosurgery, radiation, chemotherapy, surgery, and Mohs 
micrographie surgery. Among the new methods of treatment 
being investigated are retinoids, interferons, and 
photodynamic therapy (PDT) (Slater-Freedberg & Arndt, 1991). 
Although basal and squamous cell carcinomas are relatively 
responsive to treatment, both can cause disfigurement, be 
costly and painful to treat, and are almost entirely 
preventable.
The remaining type of skin cancer, melanoma, commonly 
arises from a benign pigmented nevus (mole). Early signs in 
the nevus that suggest a malignant change include a darker 
or variable discoloration, itching, or an observed increase 
in size; ulceration or bleeding are signs of the disease in 
later stages. Although melanoma can arise from any site on 
the skin surface, in women it occurs more commonly on the 
extremities and in men on the trunk or head and neck. 
Melanoma is considered more serious than the other types of 
skin cancer because it can quickly metastasize to other 
parts of the body through the lymph system or the blood 
(National Cancer Institute, 1993).
Incidence of Skin Cancer
In a study by Dr. Martin Weinstock published in The 
Journal of the American Academy of Dermatology, it was noted 
that there are 900,000 to 1.2 million new cases of
nonmelanoma skin cancer diagnosed each year in the United 
States. This same study, based on data gathered by the 
National Cancer Institute, the Canadian Province of British 
Columbia, and the Kaiser-Permanente Health Maintenance 
Organization of Portland, Oregon, also found that more new 
cases of skin cancer are diagnosed every year than all other 
types of cancer combined (The New York Times, 1994).
The incidence of melanoma between 1973 and 1987 
increased at a rate of 4.6 percent per year, faster than any 
other cancer in this nation (Munnings, 1991). In 1994, The 
American Academy of Dermatology estimated that malignant 
melanoma would be diagnosed in about 32,000 Americans that 
year (The New York Times, 1994). In 1990, The New York 
Times reported (as cited in Munnings, 1991) that during the 
previous ten years, malignant melanoma became the most 
common cancer among women between the ages of 25 and 29 and 
the ninth most common cancer overall in the U.S.
At the Fourth World Congress on Cancers of the Skin in 
1991 (as cited in Skolnick, 1991) it was announced that the 
lifetime risk of an individual developing malignant melanoma 
in the U.S. has reached 1 in 105 and, if the increase 
continues at the same rate, is expected to climb to 1 in 75 
by the next century. Compared to a decade ago, the current 
rate for melanoma has doubled even though the population 
increased by only 11 percent. The rate is now twelve times 
higher than it was for people born fifty years ago.
This JAMA article went on to say that 6500 lives would
be lost that year to melanoma, and an additional 2000 deaths 
were expected from basal and squamous cell carcinomas - 
despite the fact that these are generally less deadly than 
the usually more rapidly growing and metastasizing 
melanomas. And experts say that while the cure rate for 
melanomas has been increasing, the mortality rate from this 
cancer has also increased, suggesting a true increase in the 
incidence rather than merely better detection. Some experts 
believe the total number of skin cancers may be much higher 
than these figures since neither basal cell carcinoma or 
squamous cell carcinoma are reportable diseases (Skolnick,
1991).
Etiology of Skin Cancer
It is estimated that about 90% of the treated skin 
cancers in 1994 were a result of too much exposure to the 
sun (Good Housekeeping, 1995). Reported data from MacKie 
and Aitchison (as cited in Vail-Smith & Felts, 1993) 
indicate that nonmelanoma skin cancer is related to annual 
cumulative exposure, whereas melanoma may be related to 
exposure to high intensity ultraviolet (UV) radiation 
(sunburns) or to exposure early in life, rather than to 
cumulative exposure.
UV radiation appears to cause skin cancer in two ways: 
by damaging DNA in the skin's cells, and by suppressing the 
skin's immunity to tumor cells (Wright, 1994). According to 
Margaret Kripke, Ph.D. and chair of the department of
immunology at the University of Texas M.D. Anderson Cancer 
Center, "Ultraviolet light damages the skin by actually 
altering the DNA in skin. UV rays interfere with normal 
replication function of DNA cells." She asserts that skin 
cells are particularly vulnerable to cancer because they 
regenerate so often, making it more likely that a given cell 
will mutate and create cancer (as cited in Godfrey-June,
1992) . Although most skin cancers are caused by excessive 
exposure to sunlight, genetic background is also a factor, 
since light-skinned people suffer a more adverse reaction to 
the sun's ultraviolet radiation (Slater-Freedberg & Arndt, 
1991).
Thus, the two major risk factors for developing skin 
cancer are the amount of exposure to ultraviolet radiation 
(usually through sunlight) and the individual's response to 
UV radiation, which depends on a person's skin type and the 
amount of melanin skin pigment that protects against 
ultraviolet light absorption (Slater-Freedberg & Arndt,
1991).
At the American Academy of Dermatology's first 
conference to discuss the environment's impact on the skin 
(October 1992), one disturbing announcement was that 
sunlight is more damaging than ever since the shrinking 
ozone layer filters out fewer and fewer harmful UV rays.
The Environmental Protection Agency estimates that an 
additional 12 million cases of skin cancer and 200,000 skin 
cancer deaths will occur during the next forty years if the
earth's atmospheric ozone continues to be depleted at its 
current rate (Godfrey-June, 1992).
Prevention of Skin Cancer
Marks, Foley, Goodman, Hage, and Selwood (as cited in 
Girgis, Sanson-Fisher, & Watson, 1994) found that primary 
preventive behaviors, which limit exposure to ultraviolet 
radiation, not only offer the best prospect of reducing the 
incidence of skin cancer, but also promote the spontaneous 
remission of existing solar keratoses (a precancerous 
condition evidenced by flat, scaly, reddish patches caused 
by overexposure to sunlight) before they become malignant. 
These primary preventive behaviors include: using sunscreens 
with an SPF (Sun Protection Factor) rating of at least 15; 
wearing protective clothing such as long-sleeved shirts, 
long pants, and broad-brimmed hats; limiting exposure to the 
sun, especially during the summer, from 10 a.m. to 4 p.m. 
when UV rays are the strongest (Slater-Freedberg & Arndt, 
1991; Council on Scientific Affairs, 1989); being aware of 
skin changes and getting early treatment; and avoiding 
tanning booths (Slater-Freedberg & Arndt, 1991.
McLaughlin (1995) reported that a 1994 Swedish study 
found that people under age 30 who utilize indoor tanning 
booths more than ten times a year are nearly eight times 
more likely than nonusers to develop malignant melanoma. 
Indoor tanning has also been linked to nonmelanoma skin 
cancers. According to the national sales director of Wolff
System Technology, the country's biggest manufacturer of 
indoor tanning lamps, and the media liaison for the 
Suntanning Association for Education (an indoor tanning 
trade association), there are about 22,000 tanning salons in 
the U.S., plus about 8,000 beauty salons, nail salons and 
fitness centers that offer indoor tanning as a side 
business. According to industry figures, this enterprise 
adds $1 billion a year the national economy.
Tanning pills containing canthaxanthin are another risk 
to sun worshippers. These orally-ingested pills that color 
the skin have been associated with aplastic anemia.
Although not approved for use in the United States, these 
pills have been marketed through mail advertisements that 
appear in newspapers and bodybuilding magazines (Munnings, 
1991).
Suntanning, Health, and Attractiveness
Historical Background
What is the explanation for the sun-seeking behavior at 
the root of suntanning? Studies have shown that physical 
attractiveness (Vail-Smith & Felts, 1993; Leary & Jones, 
1993; Robinson, 1990; Keesling & Friedman, 1987; Wichstrom, 
1994; Pratt & Borland, 1994; Broadstock, Borland, & Gason, 
1992; Miller, Ashton, McHoskey, & Gimbel, 1990) and the 
perception of a tan as an indicator of good health (Vail- 
Smith & Felts, 1993; Keesling & Friedman, 1987; Hill, 
Borland, White, & Marks, as cited in Chapman, Marks, & King,
1992; Broadstock et al.; American Academy of Dermatology as 
cited in Mermelstein & Riesenberg, 1992) are important 
motivating factors for seeking a tan and for ignoring skin 
cancer warnings.
Yet, these attitudes are relatively new, arising over 
the period of the last century and gaining wide-spread 
acceptance during the last several decades. Prior to the 
advent of the industrial revolution, a suntan was a by­
product of manual outdoor labor and perceived as a sign of 
the working class. When those same people began to work 
inside factories, the trend was reversed. A tan became the 
symbol of wealth and leisure while paleness was associated 
with labor (Keesling & Friedman, 1987; Munnings, 1991).
Keesling and Friedman (1987) also note that the French 
designer. Coco Chanel, started the fad of tanning as a 
"fashion statement." A 1929 Vogue magazine article (as 
cited in Chapman et al., 1992) stated, "The 1929 girl must 
be tanned" and "A golden tan is the index of chic." The 
same magazine a year earlier asserted that, "Whether or not 
to sunburn is a question that many women are asking 
themselves and their beauty specialists."
The association between health and tanned skin are not 
clear but Chapman et al. (1992) reason that at the time of 
the change in this fashion, tuberculosis was still a dreaded 
disease and in its advanced stages, the pallor of the skin 
was a well-known sign. Prior to the pharmaceutical 
treatment of this disease, sunbathing and recuperation in
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warm, sunny weather were advocated. However, as Dr. Michael 
J. Martin, assistant clinical professor in the epidemiology 
and biostatistics department at the University of California 
at San Francisco states, "A 'healthy' tan is actually 
evidence that you have damaged your skin. Every time you 
expose your unprotected skin to the sun, your skin ages." 
This damage is caused by the breakdown of collagen and 
elastic tissue from sun exposure (Good Housekeeping, 1995).
According to Rogers and Gilchrest (as cited in Rossi, 
Blais, Redding, & Weinstock, 1995) in the U.S., ninety 
percent of the outward signs of aging are caused by sun- 
induced photoaging. The cosmetics industry has responded 
with products to cover these signs of aging and receives $12 
billion per year in trade. Photoaging shares with the aging 
process the attributes of irregular pigmentation and fine 
wrinkling. With subsequent ridging, yellow and thickened 
layers of skin are produced and these changes prepare the 
skin for solar keratoses (Maclean's, 1994).
Rossi et al. (1995) state that although knowledge 
regarding the results of sun exposure and the perceived 
benefits of protection have increased, sun-protecting 
behavior has varied in relation to this. In addition, 
barriers to precautionary behaviors, such as cultural 
standards of health and attractiveness, continue to be rated 
highly and perceived personal susceptibility is rated low.
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Implications of Youthful Suntanning
In a 1988 survey by the American Academy of Dermatology 
(as cited in Mermelstein & Riesenberg, 1992), 50 percent of 
teens reported intentionally working on a tan, 72 percent 
thought that a tan looks healthy, 37 percent reported using 
sunscreen, and only 3 3 percent knew that sun exposure causes 
skin cancer. Because the risk of mortality is low and is 
seen as occurring in the distant future, warnings about skin 
cancer, especially to young people, may not be compelling 
(Rossi et al., 1995).
A 1989 New York Times report noted that there is a 
particularly high incidence of malignant melanoma in those 
who had intense sun exposure in childhood and adolescence 
(as cited in Miller et al., 1990). In a Journal of the 
American Medical Association article (as cited in Miller et 
al.), Sidney Hurwirtz commented that "one severe sunburn in 
the first ten to twenty years of life probably doubles the 
risk of malignant melanoma." It seems that education on the 
risks of skin cancer would be important to undertake before 
the damage has been done.
Although an estimated 70% of a person's lifetime sun 
exposure occurs during childhood (Roach, 1994), it's not too 
late for young adults and even older ones to help themselves 
prevent skin cancer. Robin Marks (cited in Roach, 1994), 
describes skin cancer as an "ongoing battle between the 
human immune system and the sun." If one can completely 
block out the sunlight, the body has the opportunity for
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respite and the replenishment of its defenses. He notes 
that there is now experimental data on human subjects that 
shows the daily use of sunscreen prevents and even reverses 
precancerous skin lesions.
Katz and Jernigan (1991) demonstrated that with a brief 
training program it is possible to correct knowledge 
deficits in young adults regarding skin cancer. In this 
study, the researchers gave both college and high school 
students a questionnaire to determine their knowledge about 
skin cancer. The results indicated that both groups were 
relatively uninformed as to the recognition and prevention 
of skin cancer. An educational program was then designed to 
help correct the deficiencies and a follow-up questionnaire 
showed that their knowledge of the risk factors, preventive 
measures, and identification of the early warning signs had 
increased significantly. However, from this study, it is 
not possible to determine if, how, or to what extent, this 
educational intervention translated into behavior change.
Interventions and Behavior Change
Other studies have indicated that education about risks 
and prevention may lead to behavior change. Girgis et al. 
(1994) designed a sun-protection intervention for a group of 
outdoor workers. Those workers in the intervention received 
an individual skin screening by a dermatologist and then 
participated in an education session. At post-test, there 
was a significant increase in the percentage of outdoor
13
workers who were using a high level of solar protection 
compared to pretest levels in the intervention group. In 
contrast, there was no change in the behavior of the control 
group.
A study by Mermelstein and Riesenberg (1992) had two 
goals. The first was to gather baseline data on 
adolescents' knowledge, attitudes, and behaviors regarding 
skin cancer, sun exposure, sunscreen use, and the use of 
tanning booths. The second goal was to evaluate the 
effectiveness of a brief, school-based intervention designed 
to increase this population's awareness, knowledge, and 
preventive attitudes and behaviors regarding sun exposure 
and skin cancer prevention. Results indicated that higher 
levels of knowledge were significantly associated with a 
greater likelihood of taking precautions and with greater 
frequency of sunscreen use. The more that subjects 
perceived there were benefits to sun exposure, the less 
likely they were to take precautions in the sun.
Borland, Hill, and Noy (1990) evaluated the impact of a 
large scale campaign to encourage increased protection from 
UV radiation. They announced that following the campaign, a 
significant number of subjects reported taking extra 
precautions for sun protection and encouraging other people, 
particularly children, to practice protective behaviors. 
Given these results, it would appear that knowledge can lead 
to behavior change. However, due to other factors which 
either promote sunseeking or act as barriers to sun
14
protection, it may be that knowledge has a limited role.
In a study by Lombard, Neubauer, Canfield, and Winett 
(1991) peer leader modeling, posted feedback, posted goals, 
and a commitment raffle were used at two swimming pools to 
increase behaviors associated with skin cancer prevention. 
Results indicated that children and adolescents (ages 1-6) 
increased their use of two or more protective behaviors from 
a baseline mean of 6.5% to 26.9% during the intervention.
In addition, adults (older than age 16) increased their 
protective behaviors from a baseline mean of 22% to 37.95% 
during the intervention.
Attitude
The Construct of Attitude
Many definitions of "attitude" exist, but Ajzen and 
Fishbein (1980) restrict their interpretation to "a person's 
evaluation of any psychological object" and discriminate 
between beliefs, attitudes, intentions and behaviors. They 
hold that attitudes toward an object can predict only the 
overall pattern of behavior and are of little value if 
attempting to predict and understand some particular action 
with respect to the object. In regard to this study, we are 
not attempting to study any particular behavior such as 
applying sunscreen, but seeking to change an attitude about 
suntans that would hopefully translate to the overall 
behavior pattern of avoiding sun exposure.
According to Ajzen and Fishbein, psychologists agree
15
that attitudes toward an object are determined by beliefs 
about that object. On the whole, we form beliefs about an 
object through its association with various characteristics, 
qualities, and attributes. Automatically and concurrently 
we obtain an attitude toward that object. More 
specifically, we acquire preferential attitudes toward 
objects that we believe have positive characteristics, and 
unfavorable attitudes toward objects that we associate with 
negative characteristics.
Over the lifespan, a person's experiences may 
contribute to the creation of many different beliefs about 
various objects, action, and events. These beliefs may 
arise from direct observation, through the acceptance of 
information from outside sources, or be inferred through 
intellectual processes. Over time beliefs may persist, be 
forgotten, or new beliefs may be formed.
Characteristically, attempts to effect any type of 
change involve exposure to new information about some 
object, behavior, issue, or event. The resulting changes in 
beliefs from such exposure are the stepping stones to 
effective influence attempts. Any attempt to induce change 
must necessarily consider the relationship between the 
variable to be changed and the beliefs most directly 
affected by the influence attempt. Therefore, an influence 
attempt must always be directed at one or more of the 
individual's beliefs.
There are two ways a belief can be directly influenced.
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First, one can place a subject in a situation where he or 
she may directly observe that an object has a given 
attribute. Second, an outside source may communicate to the 
subject that the object has the attribute in question.
These two alternatives correspond to the two basic 
strategies used in attempts to produce change - active 
participation and persuasive communication (Fishbein &
Ajzen, 1975).
Ajzen and Fishbein (1980) assert that in order to 
obtain correspondence between behavior and traditional 
measures of attitudes toward targets, the behavioral 
criterion would have to generalize across action, context, 
and time elements. Such a measure would constitute a 
behavioral category, where each of the behaviors comprising 
the category is scored in terms of its favorableness or 
unfavorableness with respect to the target in guestion. The 
greater the number of favorable behaviors a person performs 
and the fewer unfavorable behaviors he performs, the higher 
his score will be on the behavioral index.
This index should be related to a measure of attitude 
toward the target. The more favorable the person's attitude 
is toward the target, the greater the number of positive 
behaviors (and the smaller the number of negative behaviors) 
the person will perform with respect to the target.
However, they caution that there will not necessarily be any 
relation between a subject's attitude and any given behavior 
comprising the index.
17
Attitudes Toward Suntanninq
Keesling and Friedman (1987) interviewed beachgoers and 
administered a questionnaire with personality scales and 
items regarding suntanning and knowledge of risk factors. 
They found that sunbathing was related to high risk-taking 
behavior, possessing little knowledge about skin cancer, 
having friends who sunbathe, and being involved in 
activities related to maintaining an attractive physical 
appearance. They concluded that a suntan is motivated by 
the desire to present an image of being active, healthy, and 
attractive.
Leary and Jones (1993) noted that people who are 
especially motivated to make a good impression on others or 
to be seen as physically attractive are at increased risk 
for skin cancer. They found that the strongest 
prognosticator of the extent of respondents' exposure to 
both natural (the sun) and artificial (tanning beds) sources 
of UV radiation were "self-presentational motives" that 
involved a concern for personal appearance and the belief 
that a suntan enhances one's attractiveness.
Wichstrom (1994) identified these predictors of 
sunbathing for Norwegian high school students: valuing
physical appearance, a positive attitude toward having a 
tan, friends' use of sunbeds, friends' sunbathing, and 
playing down the risk for skin cancer.
In Pratt and Borland, (1994) predictors of sun 
protection among adolescents at the beach were analyzed.
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They found that dark current tan levels and the reported 
intention to "sunbake" (sunbathing for the purpose of 
tanning) directly predicted low levels of sun protection. 
Upon further analyses, it was shown that indirect predictors 
of sun protection behavior included tan preferences, the 
number of days spent on the beach over the summer, and 
social norms. According to the authors the results indicate 
that adolescents are not adequately modifying their behavior 
to match the degree of risk to which they are exposing 
themselves and their behavior is influenced by image-related 
factors in ways which reduce their use of optimal sun 
protection.
Due to the overall similarity of the results across 
sex, the researchers saw a strong indication that 
interventions regarding sun protection can be broadly 
targeted at all adolescents. However, they do not advocate 
ignoring the possibility of gender differences altogether. 
They also believe these results imply that strategies aimed 
at behavior change in this age group should incorporate 
attempts to change adolescents' preferences for a darker 
tan, perceptions of what is attractive, and the perception 
that a suntan is a "good thing."
Moore and Rosenthal (1992) evaluated adolescents' 
perceptions of their risks in 5 health-related areas and 
illustrated the relationship between risk perception and 
actual risky behavior. Skin cancer, along with STD's, was 
associated with a perceived lack of control. The
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investigators surmise this result could reflect a range of 
attitudes, from a lack of knowledge regarding avoidance of 
the negative events, to perceived limitations on the 
subjects' ability to change these behaviors because of 
desirability or habitualness. These researchers theorize 
that the latter explanation is the more likely given the 
relationship between risk perception and actual risky 
behavior. An implication for educators is to encourage ways 
in which adolescents can still achieve desirable goals 
without the accompanying risk. In the case of sunbathing, 
this may involve social manipulation to change fashions 
about suntans.
In a study by Vail-Smith and Felts (1993) college 
students' knowledge, attitudes, and behaviors concerning 
deliberate sun exposure were evaluated. They found that 
frequent sunbathers were more likely to be women, less 
likely to use sunscreen, more likely to believe they looked 
better with tanned skin, believed suntanned skin was more 
attractive and looked healthier, and reported that they 
enjoyed sunbathing. Thus, the researchers concluded that 
concern with attractiveness appeared to be a major factor in 
the motivation of sunbathing behavior with this population 
of college students.
From the results of this study, the investigators 
inferred that the perception of a tan as attractive and 
socially desirable is a powerful obstacle to overcome in 
reducing intentional sun exposure. Major changes in
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sunbathing habits, especially among young people, will 
likely depend largely on both meaningful and protracted 
changes in our society's perception of attractiveness.
Based on the results of other experiments, however, the 
task of changing attitudes about standards of healthiness 
and attractiveness among college students may be 
particularly difficult. In a study by Robinson (1990), the 
effects of education about sun protection on 1,042 people 
between the ages of 20 and 83 who had a nonmelanoma skin 
cancer removed were evaluated. Subjects reported that their 
tan made them "feel good" and their bout with skin cancer 
was not enough of a problem to make them give up tanning. 
Robinson lamented that if these patients who were 
"confronted by their own susceptibility," held so strongly 
to their beliefs about suntanning, the task of reaching 
young people is particularly daunting.
However, there is hope. Many of Robinson's subjects 
began to exhibit sun protection behaviors after the 
education sessions. Immediately after surgery, 51 percent 
of them started using sunscreen and 11 percent started its 
use within the first year following the surgery. Those who 
had used sunscreens before switched to products with a SPF 
of 15 or higher and 76 percent stopped deliberately tanning 
altogether. Yet others changed additional behaviors, 
limiting time in the sun and restricting outdoor activities 
to early mornings and late afternoons.
21
Interventions for Changing Attitudes About Suntans
Leary, Tchividjian, and Kraxberger (1994) state that 
efforts could be made to change contemporary American 
stereotypes of tanned people. For example, undermining the 
image that tanned people are healthier may stigmatize 
tanning in much the same way that stressing the negative 
effects of smoking has led many to view smoking as a stigma. 
Well-regarded celebrities who are seen as attractive and 
fashionable without being tan would further reinforce a more 
positive stereotype of untanned people.
The overwhelming attention given to skin cancer 
prevention in Australia over the past several years, and the 
resulting cultural changes, may serve as a example for 
American interventions. Chapman et al. (1992) rated 3971 
photographs of models from midsummer editions of six 
Australian fashion magazines for the years of 1982 to 1991. 
Each photograph was rated on a 9-point scale for the suntan 
level, the presence of hats, sun-protective clothing, and 
shade setting. With the exception of the 1990-1991 sample, 
there was an increasing proportion of light tans and 
decreasing proportion of dark tans over the years. Also, 
the proportion of models wearing hats followed an increasing 
linear trend across each summer season, which was 
encouraging to the authors although the fashion trend for 
clothing was in the direction of less protection.
One direct intervention to change perceptions of 
suntans has met with success. Miller et al. (1990) used two
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experiments to examine stereotype and risk factors in 
suntanning. In the first experiment, subjects formed more 
positive impressions of a target described as having a 
suntan than of a control target. In the second experiment, 
the subjects watched a videotape documenting the risks 
associated with sun exposure either before or after 
responding to a questionnaire dealing with attitudes and 
beliefs about suntanning. Their conclusion was that the 
tape influenced observers to perceive a tan as less 
attractive and enhanced the subjects' concerns about the 
dangers of tanning. While this study did not measure 
behavior change resulting from this education on skin cancer 
risks, a review of studies by Sutton (1992) on fear-arousing 
communications as instruments of change in attitudes and 
behavior determined that the amount of fear aroused is 
positively related to the strength of behavioral intentions 
to perform the recommended deed.
Broadstock et al. (1992) assert that the survey methods 
of Miller et al. (1990) rely on verbal cues, which do not 
differentiate between what subjects consciously claim looks 
healthy and attractive and the actual judgments of 
healthiness and attractiveness that they may make. They 
maintain that another limitation to the above study is that 
it was restricted to descriptions of people who are either 
tanned or not tanned, with no descriptions of gradation. 
However, different levels of tan may create entirely 
different perceptions of health and attractiveness, and what
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people consider as a dark suntan may vary greatly among 
individuals.
As a result, Broadstock et al. (1992), explored the 
relationship between the level of suntan and perceptions of 
healthiness and attractiveness. The effect of attire and 
sex on these judgments was also included. Secondary school 
students were shown a series of slide pairs of models and 
asked to make two decisions about each pair - which of the 
models appeared healthier and which appeared more 
attractive. The independent variables of tan level (no tan, 
light, medium, and dark tan), attire (casual and swimwear), 
sex of model, and sex of subject were systematically varied.
A multivariate analysis of data was employed with a 2 
(subject's sex) x 2 (stimulus model's sex) x 2 (stimulus 
model's attire) x 2 (judgment) factorial design. Five self- 
report items were also examined as between-subjects factors 
in a four-way anova with data collapsed across the two 
levels of attire.
Results showed that the medium tan was perceived as 
both the healthiest and most attractive and the "no tan" 
condition was seen as both least healthy and least 
attractive. In general, darker tans were judged to be more 
healthy and attractive for male models, models wearing swim 
attire, and by subjects who desired a dark tan. Subject's 
sex affected perceptions of attractiveness but not 
healthiness; male subjects judged darker tans as being more 
attractive than female subjects.
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Health-Based Versus Appearance-Based Messages
From the results of their research, Vail-Smith and 
Felts (1993) hypothesized that educational strategies that 
only stress health outcomes may be less effective than those 
that also emphasize photoaging, i.e. a negative appearance- 
based outcome of suntanning. Then, in 1994, Jones and Leary 
assessed the effectiveness of health-based versus 
appearance-based messages on college students' intentions to 
protect their skin from UV radiation. In this study 13 4 
subjects responded to a measure of appearance motivation, 
then replied to 1 of 3 essays about tanning and skin cancer. 
One essay described the health risks of excessive sun 
exposure, one discussed the harmful effects of tanning on a 
person's physical appearance, and a control essay explained 
the process by which tanning occurs. Altogether, the essay 
that dealt with the negative effects of the sun on 
appearance was the most effective in promoting intentions to 
practice safe-sun behaviors.
Appearance seems to be an important motivating factor 
in other health-oriented behaviors. Hayes and Ross, (as 
cited in Jones & Leary, 1994) argued that appearance may be 
as important as health in motivating health-promoting 
behaviors. Their data showed that concerns with appearance 
predicted as much variance in nutritious eating as did 
concerns with health. Klohn and Rogers, (as cited in Jones 
& Leary, 1994) using an appearance-oriented message, found 
that stressing the visibility of osteoporosis enhanced
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women's intentions to take steps to prevent the disease.
Videotape and Persuasion Studies
Miller et al. (1990) and Cody and Lee (1990) utilized 
audiovisual presentations in their persuasion studies. 
According to Taylor and Thompson (as cited in Cody and Lee, 
1990), they have a somewhat greater impact than written or 
oral presentations, possibly because the subject is exposed 
to the content of both visual and auditory senses. Also, 
because they can be administered in groups, they are cost 
effective.
In a review of persuasion studies, Taylor and Thompson 
(as cited in Cody & Lee, 1990) reported that information 
presented in case history form had consistently proven more 
persuasive than information presented in abstract form. 
Research specific to the health field has supported these 
findings. Case history information was more effective in 
changing attitudes and intentions toward prevention of 
osteoporosis than abstract information (Rook, 1987). One 
explanation of the enhanced persuasiveness of case history 
information may be the result of an emotional response from 
the recipient.
Cody and Lee's (1990) study investigated the knowledge, 
behaviors, and health beliefs of Australian university 
students regarding skin cancer and evaluated the effects of 
videotaped presentations. First, students' knowledge and 
health beliefs were evaluated, and then they were shown
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either an informational video, an emotionally involving 
video, or a control video. Their knowledge and beliefs were 
then assessed immediately after the intervention and again 
10 weeks later.
The researchers utilized case history presentations in 
the form of interviews with victims of malignant melanoma 
for the emotional video. In contrast, a young female 
reporting statistics and protective strategies concerning 
skin cancer was used for the informational presentation.
In comparison to the control group, their findings 
represented a significant increase in postvideo skin 
protection intentions from prevideo assessment among the two 
intervention groups. This finding is congruent with other 
studies by Calnan and Sutton and Eiser (cited in Cody & Lee, 
1990) which have increased preventive health behaviors and 
intentions with audiovisual presentations.
Additionally, maintenance of skin protection intentions 
was higher for the subjects who viewed the emotional video 
than with the other two video groups. Surprisingly, the 
emotional video was not found to be more effective than the 
information video in the short term, yet there were long­
term differences. Skin protection intentions declined 
between the postvideo and follow-up assessments for the 
informational and control groups. However, there were no 
significant differences between the post and follow-up skin 
protection intention scores for the emotional group.
Videotaped interventions have not always met with
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success. Through the Rhode Island-based Sun Smart Project, 
Rossi, Blais, and Weinstock (1994) demonstrated the 
feasibility for skin cancer prevention and health promotion 
that could reach persons at high risk for skin cancer - i.e. 
individuals recreating on the beach. Seven interventions 
were used: and educational pamphlet, free sunscreen
samples, sun sensitivity assessment and feedback, sun 
scanning, educational and dramatic videotape, skin 
microtopography, and ultraviolet and polarized light instant 
photography. For all the interventions except the 
videotapes, participation was higher than 80 percent. 
However, the authors pointed out several barriers to this 
intervention at the beach. Those included the need for 
access to electrical power, use of an area out of direct 
sunlight - in this case participants had to leave the beach 
for a pavilion that met both these requirements, and delays 
experienced by the subjects waiting for enough individuals 
to gather before the videos could be played. For the 
intervention proposed, none of these barriers would exist.
Purpose and Hypothesis
It seems that to reduce the risk of skin cancer, the 
popular concept of healthiness and attractiveness regarding 
suntans needs to be altered. Therefore, the purpose of the 
present study is to modify attitudes about suntans utilizing 
a videotape intervention. It is also expected to replicate 
Broadstock et al.'s (1992) findings of differences in
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attitudes about suntans regarding visual judgments of 
healthiness and attractiveness. It is predicted that 
observers of the videotape documenting the risks associated 
with sun exposure will be influenced to perceive a tan as 
less healthy and less attractive than those in the control 
group.
Vail-Smith and Felts (1993), used college students in 
their study, noting Johnson and Lookingbill's conclusion 
that persons under 3 0 years of age are more likely to report 
a higher incidence of sun exposure and Gallagher, Elwood, 
Threfell et al.'s determination that those of higher 
socioeconomic status are at an increased risk of skin 
cancer. Vail-Smith and Felts assumed that individuals of 
both categories are likely to be highly represented in a 
college population. Also, in comparison with most adults, 
college students may have more discretionary time during 
daylight hours that could be spent in the sun. Therefore, 
compared with the general U.S. adult population, college 
students may be at higher risk for developing skin cancer 
than other adults.
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Figure 1
Experimental Design 
Measure: Slide presentation in pairs
Forced-choice decision on "healthiness” and "attractiveness"
between
subjects
within
subjects
male model
casual attire
male
swim attire
subjects
female model
casual attire
experimental group 
(shown video first)
swim attire
male model
casual attire
female
swim attire
subjects
female model
casual attire
swim attire
male model
casual attire
male
swim attire
subjects
female model
casual attire
control group 
(shown slides first)
swim attire
male model
casual attire
female
swim attire
subjects
female model
casual attire
swim attire
Chapter 2 
Method
Overview
Ninety-one male and female subjects at the University 
of Montana were recruited via an experimental credit sign-up 
for Psychology 100 and participated in this experiment 
during the summer and early fall of 1996. These subjects 
were randomly assigned to experimental or control groups.
The experimental group watched a video about skin cancer, 
then viewed a slide presentation in which they were asked to 
choose the more healthy and more attractive of two models in 
48 pairs of slides. This slide presentation followed the 
general design and procedures of Broadstock et al. (1992). 
The control group saw the slide presentation first, then 
watched the video about skin cancer. All subjects also 
completed pre-test and post-test measures about their 
current sun protection practices, answered a brief 
questionnaire about suntans, were told of the debriefing 
session, and then released. Figure 1 summarizes the design.
Subjects
Ninety-one university students participated in this 
study as part of an experimental research requirement for an 
introductory psychology course. Forty-three subjects were 
male and 48 were female. Due to missing data, the responses 
of four of these subjects were discarded. Nine to thirteen
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subjects were included in each of the 8 cells.
Since a satisfactory number of participants was not 
initially obtained, a lottery incentive of five $20 prizes 
was offered to recruit more subjects (see Rossi et al.,
1994) . This incentive was utilized during both sessions of 
data collection.
Apparatus
In the first part of the experiment, groups of 
experimental subjects were shown a video on a VCR located 
centrally in a medium-sized classroom. The video, "Skin 
Wellness: A Skin Cancer Awareness and Prevention Program," 
was chosen due to its format and content. It discusses the 
risks of sun exposure for skin cancer and photoaging, as 
well as prevention methods. As a result of this 
composition, it includes both health-based and appearance- 
based messages (see Jones and Leary, 1994; Vail-Smith and 
Felts, 1993; see Appendix F for more detail).
In the second part of the experiment, two slides were 
shown simultaneously on one screen, located centrally at the 
front of the uniformly darkened classroom. Two matching 
slide projectors were positioned at a distance from the 
screen such that the size of each of the images was 
identical. Each side of the screen was appropriately 
labeled either "left" or "right."
Thirty-two different color slides were used, each 
featuring a model photographed from the hip-level up. Two
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male and two female models were used, with each model 
appearing in 8 slides. Their appearance was varied 
systematically with respect to both tan level - through the 
use of liquid body makeup by professional make-up artists - 
and attire. Four levels of color were used: no tan, light
tan, medium tan, and dark tan (the darkest tan achievable 
naturally). The two types of attire were casual clothing 
(jeans and a short-sleeved shirt) and swimwear.
The models utilized for these slides ranged in age from 
17 to 21 years, were Caucasian, and of average build. All 
the models were photographed as smiling, since non-smiling 
expressions result in too much facial expression variability 
(Warner & Sugarman, as noted in Broadstock et al., 1992). 
Subjects chose between the two projected slides and marked 
their selections on pre-printed sheets that included 
demographic data (Appendix A).
Subjects also completed a short questionnaire asking 
about their perceptions of their current tan and their 
desired tan (no tan, light, medium, and dark); whether a tan 
makes a person look "more attractive" and "more healthy"; a 
question on the subject's reported reaction of their skin to 
the sun after 30 minutes of exposure at the beginning of the 
summer - just burn, burn then tan, and just tan; their use 
of tanning booths; whether they intentionally seek a suntan; 
their sun protection practices; and if any family member has 
had skin cancer (Appendix B). In addition, all subjects 
completed pre-test and post-test measures asking about their
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current sun protection practices and what, if any, changes 
they would make (Appendices C and D).
Procedures
Subjects were randomly assigned to the experimental and 
control groups. In the first part of the experiment, mixed- 
gender groups were told that they were participating in a 
study to determine if health education affects attitudes of 
healthiness and attractiveness regarding others. They were 
then asked to sign a consent form (Appendix G) and complete 
a pre-test measure of their sun protection practices 
(Appendix C). Next, the experimental group was shown the 
video first and then the slides. The control groups 
operated under the same general procedures as the 
experimental groups. However, the order was partially the 
reverse of the experimental groups, with the slides being 
shown first, then the video.
Two practice slide pairs preceded the test slide pairs. 
Forty-eight pairs of slides were then presented for 5 
seconds each. Each pair consisted of different models of 
the same sex but never the same tan level. For each sex-of
model by attire condition, there were 12 pairs: tan level 1
(no tan) of Model A paired with tan levels 2, 3, and 4 of
Model B, tan level 2 paired with levels 3 and 4, and tan
level 3 paired with 4; the other six pairs were the same 
with A and B transposed.
After the 5 second time limit was reached, the slides
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were removed and the subjects asked to make their forced- 
choice decision regarding healthiness and attractiveness 
(Appendix A). Each of the participating groups of subjects 
were randomly assigned to one of four orders of slide 
presentation to account for fatigue, practice and/or side of 
presentation effects. Once the slides were completed, 
subjects answered a brief questionnaire about suntanning 
(Appendix B) and completed the post-test measure on sun 
protection practices (Appendix D).
The experimenter then announced that a debriefing would 
be held following the collection and analyzation of all the 
data. This debriefing would be to provide a full 
description of the experiment and its results and to answer 
any questions that subjects might have. The meeting time 
and place were posted on the bulletin board where this study 
was first advertised. However, upon the day the debriefing 
was to be held, no participant was in attendance. The 
complete script and instructions for the experimenter are 
provided in Appendix E.
Chapter 3 
Results
Overview
A total of 91 subjects from the introductory psychology 
subject pool at the University of Montana participated in 
this experiment through the summer and early fall of 1996. 
Four of these subjects were eliminated because they had 
supplied incomplete information on their response sheets, 
leaving a total of 87 subjects. Of the remaining subjects, 
41 were male and 46 were female. Analysis was performed on 
the data collected from the eight conditions, each of which 
contained a range of 9 to 13 subjects.
Data was analyzed using SPSSX. An analysis was 
performed on the proportion of choices for each tan level 
for both judgments of healthiness and attractiveness.
Because the proportions choosing each tan level are not 
independent, a combined "tan preference index" was computed 
for each individual for the analysis of variance. This 
index was computed according to the following formula:
4
T = ^  ipi 
i=l
where T is the tan preference index, i is the tan level (1 
to 4)£ and p is the proportion of times level i was chosen.
This index is a relatively continuous measure with a
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minimum score of 3.3 3 when the less tanned alternative is 
always chosen, to 5 when either light and medium tan are 
equally preferred or there is no preference at all, rising 
to a maximum score of 6.67 when the more tanned alternative 
is always chosen (Broadstock et al., 1992).
The following factorial design was employed: between
factors 2 (experimental and control groups) x 2 (male and 
female subjects) x within factors 2 (stimulus model's sex) x 
2 (stimulus model's attire), on dependent measures of 
attractiveness and health computed over balanced levels of 
tanning. Univariate analyses of attractiveness and health 
were conducted. Both main effects and interaction effects 
were examined.
Healthiness
A split-plot analysis of variance was conducted on 
healthiness ratings and one interaction was significant; sex 
of subject interacted with condition and sex of model F(l, 
83) = 6.11, p = .015. Figures 2 and 3 depict this 
interaction.
Insert Figures 2 and 3 about here
Experimental subjects generally chose slides of lighter 
tanned models as healthier than did controls. However, 
female experimental subjects rated darker male models as 
more healthy than the other experimental groups and about
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equally healthy as the female control subjects (see Table 
1) .
A main effect was found for attire of model; F(l, 83) = 
20.03, p < .0005. Darker tanned models of either sex in 
bathing suit attire were judged by both conditions and both 
sexes to look more healthy than models in casual clothing. 
The means and standard deviations for healthiness ratings 
are presented in Table 2. (All the analysis of variance 
results are in Appendix I, while main and interaction 
effects are summarized in Appendix J.)
Attractiveness
A split-plot analysis of variance was conducted on 
attractiveness ratings. A main effect was found for sex of 
model and attire of model, but not for condition of subjects 
or sex of subjects. Male and female subjects in both the 
experimental and control groups rated male models with 
darker tans more attractive than females, regardless of 
attire; F(l, 83) = 34.29, p < .0005. Both conditions and 
sexes also judged darker tanned models of either sex in 
bathing suit attire to look more attractive than models in 
casual clothing; F(l, 83) = 20.03, p = .000. The means and 
standard deviations for attractiveness ratings are presented 
in Table 3. (All the analysis of variance results are in 
Appendix I, while main and interaction effects are 
summarized in Appendix J.)
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Self-Report Items
In separate analyses, descriptive results from the nine 
self-report items were examined. These results are 
presented in Table 4. Because this data was analyzed 
independently from the tan preference index, the responses 
of all 91 subjects were included; forty-three subjects were 
male and 48 were female.
Subjects were asked if a suntan makes a person look 
more healthy and/or attractive. Fifty-eight percent stated 
that a person with a tan looked healthier while 72% said a 
tan makes a person look more attractive. Surprisingly, when 
comparing experimental and control subjects, the results 
were not what would be expected. An equal number of 
experimental and control subjects (58%) stated that a tan 
makes a person look more healthy, while more experimental 
subjects (74%) than controls (69%) stated that a tan makes a 
person look more attractive.
Although most subjects rated their current tan as light 
(61%), a plurality of subjects desired a medium tan (47%). 
Only 5% desired a dark tan and 9% wished for no tan. As 
would be hoped, a plurality of experimental subjects 
endorsed a light tan as ideal (48%). This compared to a 
majority of controls, who rated the medium tan their ideal 
(57%).
A plurality of subjects (48%) stated that their skin 
first burns, then tans in response to being in the sun for 
30 minutes at the beginning of the summer. This compared to
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16% who said they just burn and 3 6% who said they just tan.
Thirty-nine percent of respondents said they had 
previously used a tanning booth, with equal percentages 
(14%) stating they had done so once, twice, and ten times.
A slight majority of subjects (52%) reported that they did 
not intentionally seek a tan.
Regarding protective practices, a surprisingly high 
number of respondents reported wearing sunscreen (85%), the 
plurality of whom used SPF 15 (49%). A small majority (51%) 
stated that they wear protective clothing, but only 17% 
reported avoiding the sun between 10 a.m. and 4 p.m.
Twenty-three percent of subjects said that a member of 
their family had skin cancer. Eighty-six percent of these 
positive responses were split equally between parents and 
grandparents. The remaining categories of siblings, aunts 
or uncles, and other relatives each received 4%-5% of 
responses. Table 4 presents the self-report item results by 
experimental and control conditions.
Pre-Test and Post-Test Measures
Descriptive statistics and a chi-square test were 
utilized to analyze the pre-test and post-test measures. 
Since this data was also analyzed separately, the responses 
of all 91 subjects were included. Table 5 summarizes the 
results for the percentages of responses for each item in 
both the experimental and control groups. The following 
results are the combination of the experimental and control
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conditions. An unexpectedly large number of subjects (43%) 
stated, "I use methods to protect my skin from the sun and 
have been doing so for over a year," in the pre-test 
measure. This compares to 42% in the post-test measure.
The statement of "I do not protect my skin from the sun and 
have no intention of doing so" received 4% of responses pre­
test and 2% post-test. "I think about protecting my skin 
from the sun but I have not done anything yet" was endorsed 
22% of the time pre-test and 23% post-test. Three percent 
said, "I think about protecting my skin from the sun and 
intend on doing so within the next month" pre-test and 2% 
post-test. "I use methods to protect my skin from the sun" 
received 28% of pre-test responses and 31% post-test.
The analyses indicated that none of the differences 
between the pre and post-test responses were significant.
In addition, when the experimental versus control condition 
was taken into account, there were still no significant pre­
post changes or interactions.
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Figure 2
Healthiness Interaction Effects for Male Models
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Figure 3
Healthiness Interaction Effects for Female Models
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T a b l e  1
Mean Tan Preference Index Scores for Healthiness Judgments 
for Sex of Model x Subject Sex x Condition 
(and Standard Deviations)
Sex of Model
Male model Female model
Sex of subject Sex of subject
Male Female Male Female
Experimental 4.38a
(.81)
4.76b
(.752)
4.24a 
(.611)
4.12a
(.653)
Control 4.81b
(.861)
4.73b
(.731)
4.53b
(.815)
4.59b
(.862)
ok
ou
Note: Different letters represent significantly different
means (alpha = .05, Tukey's HSD)
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T a b l e  2
Mean Tan Preference Index Scores for Healthiness Judgments
(and Standard Deviations)
Experimental Group
Control Group
male model
casual attire 
4.286 (.740)
male
swim attire 
4.468 (.880)
subjects
female model
casual attire 
4.143 (.590)
swim attire 
4.325 (.631)
male model
casual attire 
4.522 (.718)
female
swim attire 
4.986 (.786)
subjects
female model
casual attire 
4.087 (.594)
swim attire 
4.145 (.711)
male model
casual attire 
4.658 (.830)
male
swim attire 
4.950 (.892)
subjects
female model
casual attire 
4.442 (.712)
swim attire 
4.617 (.918)
male model
casual attire 
4.659 (.658)
female
swim attire 
4.790 (.803)
subjects
female model
casual attire 
4.514 (.790)
swim attire 
4.659 (.935)
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T a b l e  3
Mean Tan Preference Index Scores for Attractiveness 
Judgments (and Standard Deviations)
Experimental Group
Control Group
male model
casual attire 
4.833 (.465)
male
swim attire 
5.103 (.692)
subjects
female model
casual attire 
4.579 (.557)
swim attire 
4.913 (.531)
male model
casual attire 
4.775 (.619)
female
swim attire 
4.986 (.651)
subjects
female model
casual attire 
4.246 (.443)
swim attire 
4.543 (.671)
male model
casual attire 
4.825 (.734)
male
swim attire 
5.000 (.658)
subjects
female model
casual attire 
4.458 (.727)
swim attire 
4.675 (.792)
male model
casual attire 
4.964 (.541)
female
swim attire 
5.145 (.638)
subjects
female model
casual attire 
4.645 (.782)
swim attire 
4.739 (.763)
T a b l e  4
Results of Self-Report Items 
by Experimental and Control Conditions 
Note: Numbers indicate percentages
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1) Rate your current tan: 
no tan light tan medium tan dark tan
Experimental 17 70 13 0
Control 8 52 33 7
Combined 13 61 23 3
2) Rate the level of your ideal tan:
no tan light tan medium tan dark
Experimental 11 48 39 2
Control 7 28 57 9
Combined 9 39 47 5
3) In your opinion, does a tan make a person look more
healthy?
yes no
Experimental 58 42
Control 58 42
Combined 58 42
4) In your opinion, does a tan make a person look more
attractive?
yes no
Experimental 74 26
Control 69 31
Combined 72 28
5) Which of these statements best describes your skin's 
reaction to the sun after being in the sun for 3 0 minutes at 
the beginning of the summer?
I just burn.
Experimental 22 
Control 11
Combined 16
I burn then tan.
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6) Have you ever used a tanning booth?
yes no
Experimental 44 57
Control 35 65
Combined 39 61
I just tan.
35 
37
36
If yes, how many times a year? Once Twice Ten
Experimental 20 15 15
Control 7 13 13
Combined 14 14 14
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7) Do you intentionally seek a tan?
yes no
Experimental 46 54
Control 52 48
Combined 48 52
8) Which of the following sun protection practices do you 
use? (check all that apply)
Sunscreen 
Experimental 89
Control 80
Combined 85
If yes, what number iSPF do you usually use?
8 SPF 15 SPF 30SPF
Exper imenta1 13 53 13
Control 12 42 24
Combined 12 49 18
Protective clothing, ex. pants. long sleeves, hats
Experimental 63
Control 39
Combined 51
Avoiding the sun between 10 am and 4 pm
Experimental 28
Control 7
Combined 17
9) Has any member of your family had skin cancer?
yes no
Experimental 24 76
Control 20 80
Combined 23 77
If yes, how are they related?
parent grandparent sibling aunt/uncle
Experimental 36 46 9 0
Control 44 44 0 11
Combined 43 43 5 5
other
9
0
5
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T a b l e  5
Pre-Test and Post-Test Responses 
for Experimental and Control Conditions 
Note: Numbers indicate percentages
Responses Experimental
Pre Post
1) I do not protect my skin from the 2 0
sun and have no intention of doing so.
Control 
Pre Post 
7 4
2) I think about protecting my skin 
from the sun but I have not done 
anything yet.
13 15 30 30
3) I think about protecting my skin 
from the sun and intend on doing so 
within the next month.
4) I use methods to protect my skin 35 37
from the sun.
22 26
5) I use methods to protect my skin 50
from the sun and have been doing so 
for over a year.
48 35 35
Chapter 4 
Discussion
Synopsis of Study and Hypothesis
The purpose of this study was to alter the popular 
concepts of healthiness and attractiveness regarding 
suntans. This was to be accomplished through the use of a 
videotape which included both health-based and appearance- 
based messages, as well as interviews with persons treated 
for skin cancer and excessive sun exposure. Previous 
research on perception of suntans has relied on verbal 
descriptions of suntans; this study utilized visual 
judgments to determine attitudes.
It was hypothesized that experimental group subjects, 
who saw the video before viewing the slides, would perceive 
lighter suntans as more healthy and attractive than control 
subjects. This perception would be represented in a lower 
"tan preference index" score. In addition, based on 
Broadstock et al. (1992) , male models would be judged to be 
more healthy and attractive with darker tans than female 
models, as would all models wearing bathing suits in 
comparison to models in casual clothing.
Findings
As was predicted, experimental subjects generally 
judged slides of lighter tanned models to look healthier 
than did the controls. These results suggest that this
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videotape was effective in changing attitudes of 
healthiness. However, one group responded contrary to the 
rest of the experimental subjects: female experimental
subjects endorsed darker tans on male models as healthier.
Although the hypothesis about changing attitudes of 
healthiness was supported, no significant difference was 
found between experimental and control subjects in regard to 
judgments of attractiveness. This leads to the inference 
that the perception of "attractiveness" is either more 
resistant to change than "healthiness" or this video was not 
persuasive in that respect. The videotape, while 
appropriate for health issues, may contain a message 
regarding appearance either too subtle or too complex for 
subjects to process.
The results supported the hypothesis that male models 
would receive higher approval than female models for darker 
tans in regard to "healthiness" and "attractiveness". Of 
special note is the response of female experimental 
subjects. This group judged male models to appear more 
healthy with darker tans than female models. Such a 
response is in direct contrast with that of all the other 
experimental groups. Thus, even when presented with 
information on the risks of sun exposure, subjects' ideals 
for men's suntans were resistant to change. This may be the 
result of gender-specific ideals for healthiness and 
attractiveness that picture men as "rugged" and "outdoorsy" 
and women as more sedate and less athletic.
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The results also supported the hypothesis that darker 
models wearing bathing suit attire would be thought to be 
more healthy and attractive than models wearing casual 
clothing, pointing to attire-related levels of suntans.
This replicates Broadstock et al.'s (1992) study which found 
in Australia that darker tans were judged to be more healthy 
and attractive for models wearing swim attire. The 
researchers later theorized that what is considered an 
appropriate level of suntan is dependent on its context, 
such as sunbathers with darker suntans wearing bathing 
suits. Also hypothesized were the ideas that tans on models 
with more skin exposed may be seen as lighter and because 
more skin is exposed when wearing swimsuits, skin color may 
be more salient and have a greater impact on judgment.
Although the self-report results for opinions of 
healthiness and attractiveness were different than what 
might be expected, the questions did not discriminate 
between levels of suntans. A listing of the different 
levels of suntans, such as those found in self-report 
questions numbers 1 and 2, may have produced different 
results. In regard to the sun protection measures, the 
absence of significant pre and post-test differences may be 
explained by the high level of protection practices already 
in place prior to this experiment.
Other methodological considerations need to be 
mentioned. Of note is the limitation of the self-report 
items for current and ideal suntans (numbers 1 and 2).
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These ratings of "no tan", "light tan", "medium tan", and 
"dark tan" were not compared to any objective criteria, such 
as the suntan levels on the models for the slides. As a 
result, there may be great variability between subjects' 
perceptions of tan levels.
In addition, variations among models used in these 
slides may be a methodological concern. Personal 
preferences for hair color, height, and other individual 
differences may vary between subjects to the extent that 
contrasts in skin color may be disregarded. However, since 
these slides were developed and utilized in a previous 
experiment with similar results, this is somewhat unlikely.
Comparisons To the Results of Broadstock et al.
Although Broadstock et al. (1992) sought only to 
measure subjects' preferences for suntan levels and did not 
involve an experimental manipulation, it is important to 
examine the results of an Australian study in comparison to 
this North American project. Both studies found that male 
models were seen as more healthy and attractive with darker 
tans than female models. Also, each noted that models of 
either sex wearing bathing suits were judged to be more 
healthy and attractive than models in casual clothes.
However, it is interesting to note that the mean tan 
preference index scores for the reported groups of the 
Broadstock et al. (1992) study are higher than the mean tan 
preference index scores of the control condition of this
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study. For example, the Australian male subjects' mean tan 
preference index scores for attractiveness was 5.296 
(standard deviation .523), while this study's comparison 
group scored 4.740 (standard deviation .728); all of the 
remaining groups showed a similar pattern of responses.
This leads to the conclusion that Australian subjects 
consider darker tans to be more healthy and attractive than 
North Americans. Although the collection of these two sets 
of data are separated by several years, the differences 
between these means may also point to Australia's need for a 
greater level of attitude change regarding suntanning.
Conclusions and Recommendations
While this experiment was generally successful in 
supporting the hypothesis about changing perceptions of 
suntans to be seen as less healthy, the contradictory 
findings and some of the self-report data are of concern. 
This video may be effective for changing attitudes of 
healthiness, but it is likely less useful for modifying 
attitudes of attractiveness. Therefore, a more persuasive 
mass communication needs to be developed that is relevant to 
both variables.
Ways to reduce the currently high approval ratings for 
darker male suntans also need to be addressed. This 
attitude is dangerous to the male gender, placing them at 
higher risk for skin cancer and other sun-related damage. 
Also, people need to become educated that no matter how
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contextually-appropriate they dress, the effects of UV 
exposure and damage are long-lasting; the suntan that may 
look attractive and healthy at the beach may later cause 
skin cancer and their death.
Future research in this area also needs to consider the 
other methodological issues of objective and differentiated 
self-report, more appropriate pre-test and post-test 
measures, and individual model variability. This 
information should then be combined for further study to 
determine if such an attitude change can translate into 
behavioral change. Judging from the ever-increasing rate of 
skin cancer, this research cannot be undertaken too soon.
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Age:   Appendix A
Slide Pair Selection Form
Sex: M F
(Circle One)
Race: Caucasian African-American Native American
Asian/Pacific Islander Hispanic Other
Marital Status: Single Married Divorced
(Circle One)
Year in School:
(Circle One) Freshman Sophomore Junior Senior Other
State in Which You Have Spent Most of Your Lifetime:________
LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN
1) Healthy L R
Attractive L R
2) Healthy L R
Attractive L R
3) Healthy L R
Attractive L R
4) Healthy L R
Attractive L R
5) Healthy L R
Attractive L R
6) Healthy L R
Attractive L R
7) Healthy L R
Attractive L R
61
LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN
8) Healthy L R
Attractive L R
9) Healthy L R
Attractive L R
10) Healthy L R
Attractive L R
11) Healthy L R
Attractive L R
12) Healthy L R
Attractive L R
13) Healthy L R
Attractive L R
14) Healthy L R
Attractive L R
15) Healthy L R
Attractive L R
16) Healthy L R
Attractive L R
17) Healthy L R
Attractive L R
18) Healthy L R
Attractive L R
62
LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN
19) Healthy L R
Attractive L R
20) Healthy L R
Attractive L R
21) Healthy L R
Attractive L R
22) Healthy L R
Attractive L R
23) Healthy L R
Attractive L R
24) Healthy L R
Attractive L R
25) Healthy L R
Attractive L R
26) Healthy L R
Attractive L R
27) Healthy L R
Attractive L R
28) Healthy L R
Attractive L R
29) Healthy L R
Attractive L R
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LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN
30) Healthy L R
Attractive L R
31) Healthy L R
Attractive L R
32) Healthy L R
Attractive L R
33) Healthy L R
Attractive L R
34) Healthy L R
Attractive L R
35) Healthy L R
Attractive L R
36) Healthy L R
Attractive L R
37) Healthy L R
Attractive L R
38) Healthy L R
Attractive L R
39) Healthy L R
Attractive L R
40) Healthy L R
Attractive L R
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LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN
41) Healthy L R
Attractive L R
42) Healthy L R
Attractive L R
43) Healthy L R
Attractive L R
44) Healthy L R
Attractive L R
45) Healthy L R
Attractive L R
46) Healthy L R
Attractive L R
47) Healthy L R
Attractive L R
48) Healthy L R
Attractive L R
49) Healthy L R
Attractive L R
50) Healthy L R
Attractive L R
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Appendix B 
Suntanning Questionnaire
CIRCLE ONE ANSWER FOR EACH OF THE FOLLOWING:
1) Rate your current tan:
no tan light tan medium tan dark tan
2) Rate the level of your ideal tan:
no tan light tan medium tan dark tan
3) In your opinion, does a tan make a person look more 
healthy? yes no
4) In your opinion, does a tan make a person look more 
attractive? yes no
5) Which of these statements best describes your skin's 
reaction to the sun after being in the sun for 30 minutes at 
the beginning of the summer?
I just burn. I burn then tan. I just tan.
6) Have you ever used a tanning booth?
yes no
If yes, how many times a year? __________
7) Do you intentionally seek a tan? 
yes no
PLEASE CONTINUE TO NEXT PAGE
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8) Which of the following sun protection practices do you 
use? (check all that apply)
__________sunscreen
If yes, what number SPF do you usually use?____
.protective clothing, such as pants, long sleeves.
hats
.avoiding the sun between 10 am and 4 pm
9) Has any member of your family had skin cancer? 
yes no
If yes, how are they related?_______________
PLEASE CONTINUE TO NEXT PAGE
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Appendix C 
Pre-Test Measure
Which of the following best describes your current practice?
Choose one (1) that describes you best:
__________I do not protect my skin from the sun and have no
intention of doing so.
.1 think about protecting my skin from the sun but 
I have not done anything yet.
_I think about protecting my skin from the sun and 
intend on doing so within the next month.
_I use methods to protect my skin from the sun.
_I use methods to protect my skin from the sun and 
have been doing so for over a year.
Do you think you would change your current practice? 
yes no
If yes, which of the following practices would you do?
__________wear sunscreen
__________wear protective clothing
__________stay out of the sun between 10 am and 4 pm
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Appendix D 
Post-Test Measure
Which of the following best describes your current practice?
Choose one (1) that describes you best:
__________I do not protect my skin from the sun and have no
intention of doing so.
.1 think about protecting my skin from the sun but 
I have not done anything yet.
_I think about protecting my skin from the sun and 
intend on doing so within the next month.
_I use methods to protect my skin from the sun.
_I use methods to protect my skin from the sun and 
have been doing so for over a year.
Do you think you would change your current practice? 
yes no
If yes, which of the following practices would you do?
__________wear sunscreen
__________wear protective clothing
__________stay out of the sun between 10 am and 4 pm
THANK YOU FOR YOUR PARTICIPATION
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Appendix E 
Experimenter's Script
Experimental Group 
Thank you for participating in this experiment. The 
purpose of this study is to determine if health education 
affects attitudes of healthiness and attractiveness. There 
are two parts to our work today. First you will see a video 
and then you will see a set of slides. Are there any 
questions at this point? (Pause)
Let's take a minute to read through the consent form 
together and sign it. (Pass out consent form and pens, read 
consent form aloud, announce date.) Once you have completed 
the consent form, please pass it to the end of your row but 
keep the pen I have given you. (Pick up the consent forms.) 
Next, I would like you to complete this brief questionnaire. 
(Pass out the stages questionnaire.) Once you have 
completed this please pass it to the end of your row. (Pick 
up the stages questionnaire.) Now, we will watch a brief 
video. (Start the video tape - approximately 15 minutes. 
After it is complete, turn off the VCR and roll it to the 
side.)
Before we begin the next part, please complete the 
demographic data at the top of the form I'm handing out. 
Please look up when you're finished. (Pass out slide pair 
selection form.) Has everyone completed this information? 
(Pause) You will now see 50 pairs of slides for five 
seconds each. After the slides are removed you will be 
asked to choose the more healthy person and the more
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attractive person in each pair. You may choose the same 
slide for both decisions or different slides for each.
Please mark your choices on the paper in front of you by 
circling the corresponding letter for the slide of your 
choice. "L" refers to the left side of the screen while "R" 
refers to the right side. Please make your choices for each 
pair and be careful to mark the correct number for the 
corresponding slide. I will pick up your answer sheets 
after you have viewed all the slides. Are there any 
questions at this point? (Pause) Please look up at the 
screen when you've made your selection so I know when to 
continue with the next slide.
The first two sets of slides will be for practice and 
are listed on your answer sheets as "number 1" and "number 
2". Please circle your choices just as you would if they 
were not practice. Number 1. (Begin the practice slides, 
show the pair for 5 seconds, remove the slides.) Now make 
your choices for number 1. (Pause) Number 2. (Show the 
next practice pair of slides for 5 seconds, then remove 
them.) Now make your choices for number 2. (Pause) You 
should now have 4 circles on your paper. Are there any 
questions? (Pause)
We will now begin the experiment. Number 3. (Show the 
first experimental pair of slides for 5 seconds, remove the 
slides.) Now make your choices for number 3. (Continue 
through the remainder of the slide pairs until all are 
completed, announcing the number for each slide.)
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Next, please turn the page and answer the questions 
over the next 3 pages. Please look up when you have 
finished. (Pause) Has everyone completed all 3 pages of 
questions? (Pause) Please pass your packets to the end of
your row. (Pick up the packets.) There will be a
debriefing held after all groups have completed the 
experiment to give you a full description of the experiment 
and its results and to answer any questions you may have.
The meeting time will be posted on the bulletin board 
outside this room where you first signed up. Until that
time, please do not discuss this experiment.
The lottery will be held at the end of the second 
session of summer school, approximately August 2, 1996. The 
winners will be notified by telephone and a list of the 
winners names will be posted on the bulletin board outside 
this room. Psych 100 students, remember, if you choose to 
receive experimental credit you will not be entered in the 
lottery drawing. Please raise your hand if you want to be 
entered into the lottery. (Give lottery forms to those with 
hands raised.) Please complete the form that I am handing 
out for your entry and leave it on your table along with 
your pen. Psych 100 students who wish to receive credit for 
this study please complete the form on the back table and 
leave your pen there. Thank you for your participation.
Control Group
Thank you for participating in this experiment. The
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purpose of this study is to determine if health education 
affects attitudes of healthiness and attractiveness. There 
are two parts to our work today. First you will see a set 
of slides and then you will see a video. Are there any 
questions at this point? (Pause)
Let's take a minute to read through the consent form 
together and sign it. (Pass out consent form and pens, read 
consent form aloud, announce date.) Once you have completed 
the consent form, please pass it to the end of your row but 
keep the pen I have given you. (Pick up the consent forms.) 
Next, I would like you to complete this brief questionnaire. 
(Pass out the stages questionnaire.) Once you have 
completed this please pass it to the end of your row. (Pick 
up the stages questionnaire.)
Before we begin the next part, please complete the 
demographic data at the top of the form I'm handing out. 
Please look up when you've finished. (Pass out slide pair 
selection form.) Has everyone completed this information? 
(Pause) You will now see 50 pairs of slides for five 
seconds each. After the slides are removed you will be 
asked to choose the more healthy person and the more 
attractive person in each pair. You may choose the same 
slide for both decisions or different slides for each.
Please mark your choices on the paper in front of you by 
circling the corresponding letter for the slide of your 
choice. ”L” refers to the left side of the screen while "R” 
refers to the right side. Please make a choice for each
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pair and be careful to mark the correct number for the 
corresponding slide. I will pick up your answer sheets 
after you have viewed all the slides. Are the any questions 
at this point? (Pause) Please look up at the screen when 
you've made your selection so I know when to continue with 
the next slide.
The first two sets of slides will be for practice and 
are listed on your answer sheets as number 1 and number 2. 
Please circle your choices just as you would if they were 
not practice. Number 1. (Begin the practice slides, show 
the pair for 5 seconds, remove the slides.) Now make your 
choices for number 1. Number 2. (Show the next practice 
pair of slides for 5 seconds, then remove them.) Now make 
your choices for number 2. (Pause) You should now have 4 
circles on your paper. Are there any questions? (Pause)
We will now begin the experiment. Number 3. (Show the 
first experimental pair of slides for 5 seconds, remove the 
slides.) Now make your choices for number 3. (Continue 
through the remainder of the slide pairs until all are 
completed, announcing the number for each slide.)
Next, please turn the page and answer the questions 
over the next 3 pages. Please look up when you have 
finished. (Pause) Has everyone completed all 3 pages of 
questions? (Pause) Please pass your packets to the end of 
your row. (Pick up the packets.) Now we will watch a brief 
video. (Start the video tape - approximately 15 minutes. 
After it is complete, turn off the VCR and roll it to the
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side.)
There will be a debriefing held after all groups have 
completed the experiment to give you a full description of 
the experiment and its results and to answer any questions 
you may have. The meeting time will be posted on the 
bulletin board outside this room where you first signed up. 
Until that time, please do not discuss this experiment.
The lottery will be held at the end of the second 
session of summer school, approximately August 2, 1996. The 
winners will be notified by telephone and a list of the 
winners names will be posted on the bulletin board outside 
this room. Psych 100 students, remember, if you choose to 
receive experimental credit you will not be entered in the 
lottery drawing. Please raise your hand if you want to be 
entered into the lottery. (Give lottery forms to those with 
hands raised.) Please complete the form that I am handing 
out for your entry and leave it on your table along with 
your pen. Psych 100 students who wish to receive credit for 
this study please complete the form on the back table and 
leave your pen there. Thank you for your participation.
Debriefing
The predominant risk factor for skin cancer is 
behavioral in nature: excessive exposure to UV radiation.
The aim of this study was to determine if education on the 
risks of sun exposure to the skin would change people's 
perceptions about what is a healthy and what is an
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attractive level of sun tan. Although levels of knowledge 
about skin cancer have increased over the last several 
years, research continues to show that people consider 
suntans to be attractive and make people look healthy. 
Cultural attitudes about healthiness and attractiveness 
appear to be motivating factors in suntanning behavior.
Previous skin cancer prevention research used college 
students in their study, noting that persons under 30 years 
of age are more likely to report a higher incidence of sun 
exposure and that those of higher socioeconomic status are 
at an increased risk of skin cancer. It has been assumed 
that individuals of both categories are likely to be highly 
represented in a college population. Also, in comparison 
with most adults, college students may have more 
discretionary time during daylight hours that could be spent 
in the sun. Therefore, compared with the general U.S. adult 
population, college students may be at higher risk for 
developing skin cancer than other adults.
It was our hope that a video intervention could begin 
to change a person's attitudes about suntans, making them 
appear less attractive and less healthy than in the past. 
Subjects in the experimental group saw first the video on 
skin cancer, then reviewed the slides and made their 
choices. Subjects in the control group reviewed the slides 
and made their choices first, then watched the video.
As was predicted, experimental subjects generally 
judged slides of lighter tanned models to look healthier
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than did the controls. However, one group responded 
contrary to the rest of the experimental subjects: female
experimental subjects endorsed darker tans on male models as 
healthier. No significant difference was found between 
expérimentais and controls in regard to the judgment of 
attractiveness.
In accordance with the hypothesis, male models were 
seen by both sexes as more healthy and attractive with a 
darker suntan than were female models. In addition, models 
wearing bathing suits were rated more favorably by both 
sexes with darker tans than models in casual attire. These 
results were true of both the experimental and control 
groups, with no significant differences between the groups.
Self-report items revealed that the majority of 
subjects believe a suntan makes a person look more healthy 
and attractive. In contrast to what would be expected, an 
equal number of experimental and control subjects stated 
that a tan makes a person look more healthy, while more 
experimental subjects said that a tan makes a person look 
more attractive.
Most subjects rated their current tan as "light" but 
desired a medium tan. The majority of experimental subjects 
believed a light tan to be ideal, compared to controls, who 
endorsed the medium tan. The greatest number of subjects 
stated that their skin first burns, then tans in response to 
being in the sun for 3 0 minutes at the beginning of the 
summer.
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The majority of respondents said they had never used a 
tanning booth before. This answer was reflected in the 
statement that most subjects, albeit a small difference, do 
not intentionally seek a suntan. Surprisingly, a very large 
number of subjects reported using sunscreen, of which SPF 15 
was the most frequently cited. A minority of subjects 
stated that any family member had experienced skin cancer, 
most of whom mentioned parents and grandparents.
Pre-test and post-test measures provided the unexpected 
information that the majority of subjects have been using 
sun protection practices for over a year. In addition, no 
significant differences between the two measures were found, 
nor were differences between the experimental and control 
groups.
Does anyone have any questions? (Pause) Thank you for 
your participation.
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Appendix F 
Descriptions and Sources of Materials
Experimental Video: Skin Wellness (color, 15 minutes)
This video utilizes a narrator, animation, and 
interviews with three experts to provide information about 
the effects of exposure to the sun. Conversations with 
persons affected by sun exposure are also included. A woman 
with basal cell carcinoma, a man with melanoma, and a woman 
with sun-induced photoaging are the subjects of these 
interviews. The video presents information about the 
etiology, incidence, and types of skin cancer, as well as 
photoaging. Methods of risk reduction are discussed and an 
afterword by the founder of Mary Kay Cosmetics is included.
Available from: Mary Kay Cosmetics, Inc.
16251 Dallas Parkway 
Dallas, TX 75248 
(800) 627-9529
Slides
These materials consist of 32 different color slides, 
each featuring a model photographed from the hip-level up. 
Two male and two female models were used, with each model 
appearing in 8 slides. Their appearance was varied 
systematically with respect to both tan level - through the 
use of liquid body makeup by professional make-up artists - 
and attire. Four levels of color were used: no tan, light
tan, medium tan, and dark tan (the darkest tan achievable 
naturally). The two types of attire were casual clothing 
and swimwear. The models utilized for these slides were 
ages 17 to 21, Caucasian, and of average build. All the 
models were photographed as smiling.
Available from: Dr. Ron Borland
Centre for Behavioural Research in Cancer 
Anti-Cancer Council of Victoria 
1 Rathdowne Street, Carlton South 
Victoria 3053 Australia
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Appendix G 
Informed Consent Form 
"The Effects of Health Education on Attitudes" 
Principal Investigator: Lori Armstrong, B.A.
Under the direction of Professor D. Balfour Jeffrey, Ph.D.
University of Montana
I understand that by signing my name below, I give my 
informed consent to participate in this study.
1. The procedures to be followed include completing some
brief questions, watching a 15 minute video, and choosing 
between several pairs of slides based on two criteria. The 
total time for participating in this study is between 45 and 
60 minutes, which includes time for your debriefing after 
your participation.
2. All information will be kept confidential. Your name
will not be associated with any of the data collection and
only a subject number will be used to identify your data.
3. You will receive 2 experimental credits and entry into 
a lottery drawing for 5 $20 prizes for participating in this 
study.
4. You may refuse to participate or discontinue 
participation at any time, without prejudice to you and 
without jeopardy to any credits you're entitled to.
5. You may contact the Principal Investigator, Lori 
Armstrong, at 243-4523 to answer any questions you may have 
about the study. Due to confidentiality, no information can 
be provided to you about any other participating individual.
In the event that you are injured as a result of this research you 
should individually seek appropriate medical treatment. If the injury 
is caused by the negligence of the University or any of its employees, 
you may be entitled to reimbursement or compensation pursuant to the 
Comprehensive State Insurance Plan established by the Department of 
Administration under the authority of M.C.A., Title 2, Chapter 9. In 
the event of a claim for such injury, further information may be 
obtained from the University's Claims Representative or University Legal 
Counsel.
(Reviewed by University Legal Counsel, July 6, 1993)
I HAVE READ AND UNDERSTAND THE ABOVE AND HEREBY AGREE TO 
PARTICIPATE IN THIS STUDY.
Participant's signature Date
Experimenter's signature Date
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Appendix H 
Institutional Review Board Proposal
CHANGING ATTITUDES ABOUT SUNTANS: THE EFFECTS OF PERSUASIVE
COMMUNICATION ON "HEALTHINESS" AND "ATTRACTIVENESS" 
Investigator: Lori Armstrong
1. Description of the Research
The goal of the proposed research project is to investigate 
the effects of one dependent variable, the administration of 
a video intervention on two dependent variables, the 
judgment of "healthiness" and the judgment of 
"attractiveness" in college students. This study will 
utilize the following factorial design: between factors 2 
(experimental and control groups) x 2 (male and female 
subjects) X within factors 2 (stimulus model's sex) x 2 
(stimulus model's attire).
2. Benefits of the Research
Although levels of knowledge about skin cancer have 
increased over the last several years, research continues to 
indicate that people consider suntans to be attractive and 
make one look healthy. It has been shown that a video 
intervention can change a person's attitudes about 
deliberate suntans, making them less attractive and seen as 
less healthy than in the past. This study will attempt to 
replicate these findings with the added variable of visual 
cues of different tan levels. The predicted change in 
attitude may translate to behavior change and contribute to 
a decrease in the incidence of skin cancer, a costly, 
disfiguring, and preventable disease. The use of 
audiovisual intervention material has been shown to have a 
somewhat greater impact than written or oral presentations 
and is considered more cost effective. In addition, college 
students have been noted to possibly be at increased risk 
for developing skin cancer than other adults.
3. Use of Subjects
Sixty male and sixty female undergraduate subjects will be 
recruited via an experimental credit sign-up for Psychology 
100. These subjects will be divided into experimental and 
control groups with equal numbers of males and females in 
each. After the subjects have arrived, they will sign an 
informed consent form and view a video. The experimental 
group will watch a video about skin cancer while the control 
group will watch a video about AIDS. All subjects will then 
view a slide presentation in which they will be asked to 
make a choice of the more healthy and more attractive of two 
models in 48 pairs of slides. Subjects will also answer a 
brief questionnaire about suntans, be told of the debriefing 
for their group (experimental or control), and then be 
released.
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4. Description of Subjects
One hundred and twenty undergraduate students who are 
enrolled in Introductory Psychology for the 1996 summer 
session will serve as subjects. Subjects will receive 
experimental credit required by their introductory 
psychology course for participation. If enough participants 
are not obtained through this method, a $50 lottery 
incentive will be offered to recruit more undergraduate 
subjects.
5. Risks and Discomforts
No risks or discomforts are anticipated.
6. Correction of Undesirable Consequences to Subjects
No undesirable consequences are expected to occur, but in 
the event that a subject experiences discomfort he/she will 
be allowed to leave the room, be debriefed about the 
experiment to such an extent that it does not contaminate 
the remaining pool of subjects, and remain under observation 
until such time that he/she indicates full recovery. He/she 
will also be given the primary investigator's phone number 
should he/she need further assistance.
7. Protection of Confidentiality
During the experiment, subjects will complete a brief 
demographic form which will ask for their age, sex, and 
race. These forms will be assigned a subject number for 
purposes of data management. No names or other identifying 
information will be gathered.
8. Informed Consent
A copy of the form to be used for obtaining informed consent 
is included in this proposal.
9. Waiver of Informed Consent
Not applicable.
10. Other Information Pertaining to Ethical Responsibility
Not necessary.
D. Balfour Jeffrey, Ph.D. 
Professor of Psychology 
Chair of Thesis Committee
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Appendix I 
Analyses of Variance
* * * * * *  Analysis of Variance for Healthiness * * * * *  i
87 cases accepted.
0 cases rejected because of out-of-range factor values. 
0 cases rejected because of missing data.
4 non-empty cells.
1 design will be processed.
Cell Means and Standard Deviations 
Variable .. TOT_HMB 
FACTOR CODE
95 percent Conf. Interval
GENDER 
CONDITION 
4.068 4.869
CONDITION 
4.533 5.367
GENDER 
CONDITION 
4.645 5.326
CONDITION 
4.443 5.137
For entire sample 
4.620 4.982
1
2
1
2
Mean Std. Dev.
4.468
4.950
4.986 
4.790 
4 . 801
880
892
786
803
849
N
21
20
23
23
87
Variable .. TOT_HMC 
FACTOR CODE
95 percent Conf. Interval
GENDER 1
CONDITION 
3.949 4.623
CONDITION 
4.270 5.047
GENDER 2
CONDITION 
4.211 4.832
CONDITION
4.375 4.944 
For entire sample
4.375 4.690
Mean Std. Dev.
1
2
1
2
4.286
4.658
4.522
4.659 
4.533
740
830
718
658
738
N
21
20
23
23
87
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Variable .. TOT_HFB 
FACTOR CODE
95 percent Conf. Interval
GENDER 1
CONDITION 
4.038 4.613
CONDITION 
4.187 5.046
GENDER 2
CONDITION 
3.837 4.452
CONDITION 
4.255 5.064
For entire sample 
4.257 4.609
Mean Std. Dev.
1
2
1
2
4.325
4.617
4.145
4.659
4.433
631
,918
711
935
824
N
21
20
23
23
87
Variable .. TOT_HFC 
FACTOR CODE
95 percent Conf. Interval
GENDER 1
CONDITION 
3.874 4.411
CONDITION 
4.109 4.775
GENDER 2
CONDITION 
3.830 4.344
CONDITION 
4.173 4.856
For entire sample 
4.148 4.442
Mean Std. Dev.
1
2
1
2
4.143
4.442
4.087 
4 . 514 
4.295
590
,712
,594
790
691
N
21
20
23
23
87
* * A n a l y s i s  o f  V a r i a n c e  —  design 1* * 
Tests of Between-Subjects Effects.
Tests of Significance for T1 using UNIQUE sums of squares
Source of Variation SS DF MS F Sig Of F
WITHIN+RESIDUAL 141.85 83 1.71
GENDER .30 1 .30 . 18 .675
CONDITION 7.34 1 7.34 4.30 .041
GENDER BY CONDITION .43 1 .43 .25 .619
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♦ ♦ A n a l y s i s  o f V a r i a n c e — design 1* *
Tests involving 'MODELSEX' Within-Subject Effect.
Tests of Significance for T2 using UNIQUE sums of squares
Source of Variation SS DF MS F Sig of F
WITHIN+RESIDUAL 29.40 83 .35
MODELSEX 7.71 1 7.71 21.78 .000
GENDER BY MODELSEX .69 1 .69 1.96 .166
CONDITION BY MODELSEX .73 1 .73 2.07 . 154
GENDER BY CONDITION 2.16 1 2.16 6.11 .015
BY MODELSEX
♦ ♦ A n a l y s i s  o f V a r i a n c e — design 1* *
Tests involving 'MODELATTIRE ' Within-Subject Effect.
Tests of Significance for T3 using UNIQUE sums of squares
Source of Variation SS DF MS F Sig of F
WITHIN+RESIDUAL 14.89 83 . 18
MODELATTIRE 3.59 1 3.59 20.03 . 000
GENDER BY MODELATTIRE .00 1 . 00 .01 .924
CONDITION BY .03 1 . 03 .16 .692
MODELATTIRE
GENDER BY CONDITION .16 1 . 16 .91 .342
BY MODELATTIRE
♦ ♦ A n a l y s i s  o f V a r i a n c e — design 1* *
Tests involving 'MODELSEX BY MODELATTIRE' Within-Subj ect
Effect.
Tests of Significance for T4 using UNIQUE sums of squares
Source of Variation SS DF MS F Sig Of F
WITHIN+RESIDUAL 9.58 83 .12
MODELSEX BY .35 1 .35 3.03 . 086
MODELATTIRE
GENDER BY MODELSEX .10 1 .10 .89 .350
BY MODELATTIRE
CONDITION BY MODELSEX .12 1 . 12 1.08 .301
BY MODELATTIRE
GENDER BY CONDITION .39 1 . 39 3.38 . 069
BY MODELSEX BY MODELATTIRE
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* * * * * Analysis of Variance for Attractiveness * * * * *
87 cases accepted.
0 cases rejected because of out-of-range factor values,
0 cases rejected because of missing data.
4 non-empty cells.
1 design will be processed.
Cell Means and Standard Deviations 
Variable .. TOT_AMB 
FACTOR CODE
95 percent Conf. Interval
GENDER 
CONDITION 
4.788 5.418
CONDITION 
4.692 5.308
GENDER 
CONDITION 
4.704 5.267
CONDITION 
4.869 5.421
For entire sample 
4.921 5.198
1
2
1
2
Mean Std. Dev.
5.103
5.000
4.986
5.145
5.059
.692
.658
.651
.638
.651
N
21
20
23
23
87
Variable .. TOT_AMC 
FACTOR CODE
95 percent Conf. Interval
GENDER 1
CONDITION 
4.621 5.045
CONDITION 
4.481 5.169
GENDER 2
CONDITION 
4.508 5.043
CONDITION 
4.730 5.198
For entire sample 
4.725 4.976
1
2
1
2
Mean Std. Dev.
4.833
4.825
4.775 
4 .964 
4.851
N
.465 21
.734 20
.619 23
.541 23
.590 87
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Variable .. TOT_AFB 
FACTOR CODE
95 percent Conf. Interval
GENDER 1
CONDITION 
4.671 5.155
CONDITION 
4.304 5.046
GENDER 2
CONDITION 
4.253 4.834
CONDITION 
4.409 5.069
For entire sample 
4.566 4.863
Mean Std. Dev.
1
2
1
2
4.913
4.675
4.543
4.739
4.715
531
792
671
763
697
N
21
20
23
23
87
Variable .. TOT_AFC 
FACTOR CODE
95 percent Conf. Interval
Mean Std. Dev. N
GENDER 1
CONDITION 1 4.579 .557 21
4.326 4.833
CONDITION 2 4.458 .727 20
4.118 4.799
GENDER 2
CONDITION 1 4.246 .443 23
4.055 4.438
CONDITION 2 4.645 .782 23
4.307 4.983
For entire sample 4.481 .648 87
4.343 4.619
* * A n a l y s i s o f V a r i a n c e — design 2* *
Tests of Between-Subjects Effects.
Tests of Significance for T1 using UNIQUE sums of squares
Source of Variation SS DF MS F Sig of F
WITHIN+RESIDUAL 83 . 60 83 1.01
GENDER .16 1 . 16 .16 .691
CONDITION .30 1 .30 .30 .586
GENDER BY CONDITION 2.70 1 2.70 2.68 .105
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SS DF MS F Sig of F
26.29 83 .32
10.86 1 10.86 34.29 . 000
.42 1 .42 1.34 .251
.00 1 . 00 . 00 .999
.33 1 .33 1.04 .310
* * A n a l y s i s  o f  V a r i a n c e  —  design 2* *
Tests involving 'MODELSEX' Within-Subject Effect.
Tests of Significance for T2 using UNIQUE sums of squares 
Source of Variation
WITHIN+RESIDUAL 
MODELSEX
GENDER BY MODELSEX 
CONDITION BY MODELSEX 
GENDER BY CONDITION 
BY MODELSEX
♦ ♦ A n a l y s i s  o f  V a r i a n c e  —  design 2* ♦
Tests involving 'MODELATTIRE' Within-Subject Effect.
Tests of Significance for T3 using UNIQUE sums of squares 
Source of Variation SS DF MS F Sig of F
WITHIN+RESIDUAL 17.73 83 .21
MODELATTIRE 4.28 1 4.28 2 0.03 .000
GENDER BY MODELATTIRE .06 1 .06 .29 .595
CONDITION BY .27 1 .27 1.25 .267
MODELATTIRE
GENDER BY CONDITION .00 1 .00 .00 .959
BY MODELATTIRE
♦ ♦ A n a l y s i s  o f  V a r i a n c e  —  design 2* ♦
Tests involving 'MODELSEX BY MODELATTIRE' Within-Subject 
Effect.
Tests of Significance for T4 using UNIQUE sums of squares 
Source of Variation SS DF MS F Sig of F
WITHIN+RESIDUAL 12.24 83 .15
MODELSEX BY .01 1 .01 .10 .751
MODELATTIRE
GENDER BY MODELSEX .01 1 .01 .10 .751
BY MODELATTIRE
CONDITION BY MODELSEX .05 1 .05 .35 .555
BY MODELATTIRE
GENDER BY CONDITION .03 1 .03 .21 .646
BY MODELSEX BY MODELATTIRE
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Appendix J 
Main and Interaction Effects 
for Healthiness and Attractiveness
Healthiness
Sig
Source SS DF MS F of F
CONDITION 7.3 1 7.34 4.30 .041
MODELSEX 7.71 1 7.71 21.78 .0005
GENDER BY CONDITION 2.16 1 2.16 6.11 .015
BY MODELSEX 
MODELATTIRE 3.59 1 3.59 20.03 .0005
Attractiveness
Source SS DF MS
Sig 
of F
MODELSEX
MODELATTIRE
10.86
4.28
1
1
10.86
4.28
34.29
20.03
.0005
.0005
